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Predictors of treatment delays for tuberculosis in Sikkim
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ABSTRACT

Background. This study examined the factors associated
with delays (i) between the onset of symptoms and the patient’s
first visit to a medical facility (patient delay), and (ii) between a
patient’s visit to a medical facility and the diagnosis of tubercu-
losis (health system delay).

Methods. A cross-sectional survey was conducted of 323
patients (median age 30 years, men: 190) reporting to 2
tuberculosis units and 4 microscopy centres in East Sikkim using
a pre-tested structured interview schedule. Patient records were
verified for dates of investigations, diagnosis and treatment.
Bivariate and multivariate analyses were done to find out the
associations between dependent and independent variables.

Results. The median patient and health system delays were
21 and 7 days, respectively. Patient delay >30 days was
reported by 17% and health system delay >7 days by 49% of
the participants. Patient delay was associated with self-medica-
tion (OR 2.28, 95% CI: 1.0–5.18), choice of government
doctors as first contact (OR 2.76, 95% CI: 1.15–6.62), use
of traditional healers (OR 2.18, 95% CI:1.03–4.61) and cost
of treatment ≥Rs 400 compared with <Rs 100 (OR 2.52,
95% CI: 1.17–5.38). Important predictors of health system
delays were first contact with private doctors (OR 33.1, 95%
CI: 13.44–81.49) and cost of treatment (OR 2.5; 95% CI:
1.22–5.128).

Conclusion. Efforts need to be made to eliminate the factors
causing a delay in the initiation of treatment of patients with
tuberculosis. These should include increasing awareness to avoid
self-medication, the availability of free treatment, and training
traditional healers and private doctors in the treatment of
tuberculosis.
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INTRODUCTION
Early diagnosis of tuberculosis (TB) and prompt initiation of
treatment is essential for an effective TB control programme.
Delay in the diagnosis may worsen the disease, increase the risk
of death and increase the chances of transmission of TB in the

community.1 Patients with undiagnosed pulmonary TB predomi-
nantly act as reservoirs for transmission. The contagion parameter
suggests that where TB is endemic, each infectious case will result
in 20–28 secondary infections.2

The Directly Observed Treatment, Short-course (DOTS) strat-
egy stipulates that the disease should be detected early in all
symptomatic patients reporting to the general health services with
a cough for ≥3 weeks by examination of 3 sputum smears for acid-
fast bacilli (AFB).3 Yet, studies in high-burden countries have
shown that patient and health system delays are important limiting
factors in the control of TB.4–14

While the magnitude of and risk factors for patient and health
system delays have been well documented in a number of coun-
tries, not many studies have been done in India,4,5 which accounts
for nearly one-third of the global burden of TB.15 No such study has
been reported from Sikkim. We aimed to determine the delays
between the onset of symptoms and the patient’s first visit to a
medical facility (patient delay), and between the visit to a medical
facility and the diagnosis of TB (health system delay) in patients
with cough for ≥3 weeks. We also studied the factors associated
with these delays.

METHODS
Study area and participants
The study was conducted in the East District of Sikkim, a small
Himalayan state in India where antituberculosis treatment facili-
ties are available largely through the public sector. The district has
2 Tuberculosis Units (TUs) and 4 Microscopy Centres (MCs)
providing services under the Revised National Tuberculosis Con-
trol Programme (RNTCP), DOTS strategy since early 2002 for a
population of 240 000.16

A cross-sectional survey that included all the 6 health facilities
in the district was conducted from 1 January 2003 to 15 March
2003. Patients reporting with symptoms of cough for ≥3 weeks
and undergoing investigations (clinical, laboratory and radiologi-
cal) were included in the study. Every day, about 500 patients
attend the outpatient department of the 6 health facilities. With 2%
of them expected to have cough for ≥3 weeks,3 we expected to enrol
10 patients per day and around 400 in 40 working days.

Of the 324 eligible patients, 1 was excluded from the study
because he was mentally challenged. A total of 323 patients (190
men) reporting to the health facilities were interviewed using a
pre-tested and structured interview schedule.

Data collection
Ethical clearance for this study was obtained from the Sree Chitra
Tirunal Institute for Medical Sciences and Technology, Thiruvanan-
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thapuram. Informed verbal consent was obtained from all the
patients. Each patient had the freedom to opt out of the study. After
pre-testing, a two-part interview schedule was used to interview
each patient. The first part of the schedule was administered to the
patients as they reported to the TU/MC and included information
on socioeconomic and demographic factors, expenditure on cur-
rent illness (calculated by adding the patient’s expenditure on
transportation, items such as medicines, investigations and fee for
service), knowledge of TB, health-seeking behaviour for the
current complaint of cough and reasons for delay in reporting to a
health facility. However, the indirect cost of lost wages due to the
illness was not included.

The second part of the schedule was filled by one of the
investigators (KJT) based on the records of the TUs and MCs after
the patients had undergone investigations. It included information
on the date of advice for investigations, results of sputum exami-
nations and the dates of the results, results of X-rays and the dates
of the results, information on confirmation of diagnosis and date
of starting treatment.

Definitions
Patient delay: Time interval from the appearance of cough

until the first consultation at a formal health system medical
facility.

Health system delay: The time taken from the first consultation
at a medical facility until the confirmation of diagnosis and
initiation of antituberculosis treatment. An allopathic formal
health system was considered a medical facility.

Analysis
The data were cleaned and entered into Excel spreadsheets and
analysed using SPSS, version 11 software. Patient delay was
dichotomized using a cut-off value of 30 days and health system
delay using a cut-off value of 7 days.

Univariate, bivariate and multivariate (multiple logistic re-
gression) analyses were done. Statistical comparisons between
the groups were done using the chi-square test, with statistical
significance at p<0.05.

RESULTS
Sociodemographic profile
Of the 323 participants, 283 (87.6%) reported to the TUs and 40
(12.4%) to the MCs. The median age of the patients was 30 years
(range: 10–80 years). The median total expenditure incurred due
to the illness was Rs 220 (range: Rs 0–5120; Table I).

Tuberculosis status
Of the 323 patients, 108 patients (33.4%) were finally diagnosed
to have pulmonary TB. Of these, 72 were men (66.7%) and 36
women (33.3%).

Health-seeking behaviour
Self-medication. Self-medication was resorted to on 246 occa-

sions during the present illness and 68.4% of the patients had self-
medicated themselves at one time or the other. Of these 246
occasions, cough syrups were used in 52.5%, home remedies in
45.9% and antibiotics in 1.6%.

Use of traditional healers. Traditional healers were consulted
by 22.3% of the patients before they visited the TUs/MCs.

First health system provider consulted. Government doctors
were consulted by 71.2%, private doctors by 26%, government
multipurpose health workers by 1.5% and practitioners of Tibetan

medicine by 1.2% (a 2500-year-old traditional system of medicine
based on psycho-cosmo-physical healing17 and recognized by the
Government of Sikkim as a part of the formal health system).

Referrals. While 68.4% of the patients had come to the centres
on their own, 13.3% had been advised by relatives and friends,
3.7% referred by private doctors, 13.9% referred by government
doctors and 0.6% by multipurpose health workers.

Patient delay
The median patient delay was 21 days (range: 2–365 days); 16.7%
waited >30 days to seek care from the formal health system.

In the bivariate analysis, factors strongly associated with
patient delay >30 days were self-medication (p=0.02), the choice
of a government provider as the first healthcare provider (p=0.02),
use of traditional healers (p=0.007) and alcohol use (p=0.045).
Sociodemographic factors along with TB status as risk factors for
patient delay were not found to be statistically significant.

In the multivariate analysis, patient delay >30 days was inde-
pendently associated with initial consultation with a government
healthcare provider compared with a private provider (OR 2.76;
95% CI: 1.15–6.62), resorting to self-medication compared with
those who did not (OR 2.28; 95% CI: 1.0–5.18), and approaching
a traditional healer prior to reporting to the TU/MC compared with
those who did not (OR 2.18; 95% CI: 1.03–4.61). Patient delay
>30 days was also associated with total expenditure incurred on
illness. Those incurring an expenditure ≥Rs 400 on the illness had
longer delays compared with those who spent <Rs 100 (OR 2.52;
95% CI: 1.17–5.38; Table II).

Reasons for patient delay
While 31% of the participants perceived their cough as ‘not
serious’ thinking it might be a common cold, 16.1% reported that
their residence was far from the centres, 8.7% that they had to
depend on their parents, relatives or friends because either they
were students or too old or ill. About 16% did not have enough

TABLE I. Patient characteristics

Characteristic n (%) Characteristic n (%)

Age in years Size of household
<45 232 (71.8) 1–5 members 158 (48.9)
≥45 91 (28.2) ≥6 members 165 (51.1)
Sex Marital status
Men 190 (58.8) Married 172 (53.3)
Women 133 (41.2) Single 151 (46.7)
Literacy status Choice of first health provider
Less than primary school 107 (33.1) Government 235 (72.8)
At least primary school 216 (66.9) Private 88 (27.2)
Occupation Self-medication
Unemployed 32 (9.9) No 102 (31.6)
Daily wagers 37 (11.5) Yes 221 (68.4)
Farmers 47 (14.6) Traditional healer
Housewives 70 (21.7) No 251 (77.7)
Students 63 (19.5) Yes 72 (22.3)
Others 74 (22.9) Community status
Per capita income per month (Rs) Scheduled tribes 85 (26.3)
<250 96 (29.7) Scheduled castes 30 (9.3)
250–599 119 (36.8) Other backward 106 (32.8)
≥600 108 (33.4) Others 102 (31.6)
Total expenditure on illness (Rs)
<100 141 (43.7)
100–399 79 (24.4)
≥400 103 (31.9)
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time due to office work or domestic work; 3.7% had been to private
doctors, 7.4% reported that they had no money and 1.2% had come
to the centres earlier but the health facility was closed. About 16%
could not give any specific reason for their delay (Table III).

Health system delay
The median health system delay was 7 days (range: 1–193 days)
for the 322 participants for whom the delay could be assessed;
48.9% of them experienced a health system delay >7 days.

 In the bivariate analysis, a health system delay >7 days was
strongly associated with a private practitioner as the first healthcare
provider (p≤0.001). Those who self-medicated (p<0.001) and
were alcohol users (p=0.006), however, experienced smaller de-
lays. A greater proportion of those who travelled by ‘vehicle only’
experienced a delay >7days compared with those who walked or
used a combination of both modes of travel to the health facilities
(p=0.007). A greater proportion of those who spent ≥≥≥≥≥Rs 400 due
to the present illness experienced a delay >7 days compared with
those who spent between Rs 100 and Rs 399 and those who spent
<Rs 100 (p=0.004). TB status and other sociodemographic factors
were not associated with a delay >7 days.

In the multivariate analysis, a delay >7 days was associated
with an initial consultation with a private provider compared with
a government provider (OR 33.1; 95% CI: 13.44–81.49). Those
who had incurred an expenditure of ≥Rs 400 experienced a delay
>7 days as compared to those who spent <Rs 100 (OR 2.5; 95%
CI: 1.22–5.13). Patients belonging to the scheduled castes (OR
3.73; 95% CI: 1.23–11.30) and other backward communities (OR
2.29; 95% CI: 1.08–4.86) also had a delay >7 days compared with
those from other communities. However, delay among patients
belonging to scheduled tribes was similar to that among other
communities (Table II). Other variables such as those who used
‘vehicles only’ to reach the formal health system lost significance
in the multivariate analysis.

DISCUSSION
Despite the recommendation that a patient with a cough for >3
weeks’ duration should have a sputum test done for the early
diagnosis and treatment of TB, we found that the median patient
and health system delays were 21 and 7 days, respectively. Though
this delay is less than that reported from other parts of India4 and
other high-burden countries,6,7 49% of the patients experienced
health system delays >7 days.

Among the many factors, the choice of the first health system
provider was strongly associated with both health system and
patient delay. While the minimal health system delay could be due
to the fact that most households in Sikkim (89%) seek treatment
from the public health sector,18 we found that 26% of the patients
went to private practitioners, doctors from the army and private
organizations involved in construction work. Health system de-
lays >7 days among patients turning to service providers other
than government providers as first contacts of the formal health
system highlight the fact that there are no formal referral routes
between private providers, services such as the army and the
government facilities responsible for the RNTCP.15 The concept of
a private–public mix, though successfully exemplified in
Hyderabad19 and Kerala,20 still seem to be non-existent in Sikkim
as the private sector is in a nascent stage. This needs to be
improved to address other public health problems as well. Our
data did not include a sample of patients who were symptomatic
and had had their diagnosis confirmed in the private sector.

Health system delays >7 days also indicate that patients are
being lost to self-medication and traditional healers. Self-medica-
tion was a factor found to be strongly associated with the risk of
long patient delay. Studies carried out in vastly diverse settings
such as Viet Nam8 and the USA9 have shown that self-medication
predicts delays in the diagnosis and treatment of TB. In this study,
68% of the patients resorted to self-medication on 246 occasions
during the course of their illness. Other studies have found
pharmacies to be weak links in the referral systems for TB and risk
factors for longer delays.7

Our study like others conducted in Nepal10 and Africa 11–13

found an initial visit to a traditional healer to be a significant risk
factor for patient delay. Most TB programme interventions tar-
geted at traditional healers in Sikkim seem to be in the form of
information, education and communication materials that dis-
courage the use of traditional healers. A number of models from
high-burden countries show that traditional healers can be used in
a more productive manner for the control of TB.14 The World Bank
has also reported that traditional healers could be important
potential public health providers of essential clinical services if
governments give them appropriate training, information and
incentives.21

We found a significant association between expenditure on the
illness and health system and patient delays, implying an adverse

TABLE II. Factors associated with patient and health system (HS)
delay

Risk factor Delay (adjusted odds ratios) 95% CI
Patient HS Patient HS

Sex
Men 1 1 – –
Women 1.30 0.75 0.52 – 3.25 0.33 – 1.73
Age (years)
<45 1 1 – –
≥45 0.88 1.08 0.38 – 2.06 0.48 – 2.41
First health provider
Private 1 33.1 – 13.44– 81.49
Government 2.76 1 1.15 – 6.62 –
Self-medication
No 1 1 – –
Yes 2.28 0.17 1.0 – 5.18 0.09 – 0.34
Traditional healer used
No 1 1 – –
Yes 2.18 0.69 1.03 –  4.61 0.33 – 1.45
Expenditure on illness (Rs)
<100 1 1 – –
100–399 1.2 1.85 0.50 – 2.29 0.86 – 3.99
≥400 2.52 2.50 1.17 – 5.38 1.22 – 5.13
Community status
Others 1 1 – –
Other backward classes 2.22 2.29 0.88 – 5.00 1.08 – 4.86
Scheduled castes 1.48 3.73 0.46 – 4.83 1.23 – 11.30
Scheduled tribes 1.50 0.75 0.64 – 3.55 0.34 – 1.94

TABLE III. Self-reported reasons for patient delay

Reason Total (%) Men (%) Women (%)

Cough not serious 100 (31.0) 65 (34.2) 35 (26.3)
Long distance 52 (16.1) 33 (17.4) 19 (14.3)
Dependent on others 28 (8.7) 11 (5.8) 17 (12.8)
No time 51 (15.8) 31 (16.3) 20 (15.0)
Went to private doctor 12 (3.7) 5 (2.6) 7 (5.3)
No money 24 (7.4) 18 (9.5) 6 (4.5)
TU/MC closed 4 (1.2) 1 (0.5) 3 (2.3)
None 52 (16.1) 26 (13.7) 26 (19.5)

TU tuberculosis unit MC microscopy centre
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economic impact, especially on the weaker sections of the popu-
lation. This has to be viewed in the context that under the DOTS
strategy TB detection and diagnosis are completely free. However,
a patient-centred approach to care should actively help patients by
providing them with transportation to health facilities, food and
social support to overcome obstacles to treatment; these are not
practised widely in India.22

Alcohol users had less health system delays compared with
those who did not report alcohol use. This association has been
reported in other studies also.23 However, in our study, this
association was not significant on multivariate analysis.

The strategy adopted by DOTS is one of passive detection of
cases and it is commendable that 68% of the patients reported that
they had come to the health facilities on their own. However, the
fact that <1% of patients had been sent to the centres by multipur-
pose health workers is disturbing. About 1% of the participants
reported that the health facilities they visited were closed due to an
ongoing festival. This figure, while contributing to an overestima-
tion of patient delay, may also be a reflection of the number of
patients the RNTCP may be losing due to closure of health
facilities on numerous government holidays.

Recall bias with reference to timelines and chronology of
health-seeking actions may have been a limitation of the study.
Every effort was made to reduce this bias to a minimum by
interviewing the patients at the time they reported to the health
facilities.

To reduce the time between the onset of symptoms and the
initiation of effective treatment, every effort needs to be made to
increase awareness about the signs and symptoms of TB among
the general population. To reduce both patient and health system
delays it is important to strengthen the government referral sys-
tem. As the first contact between the community and the formal
healthcare system, multipurpose health workers need to be ori-
ented to play a more meaningful role in the referral of patients with
suspected TB. Private practitioners, practitioners of other forms of
medicine and health providers in services such as the army and
private companies need to be included in the referral mechanisms.
Partnerships with private practitioners should not only to be
recognized and formalized but also encouraged. Providers not
recognized by the formal health systems such as traditional
healers should also be taken into confidence, made aware of the
enormity of the problem and encouraged to be a part of the referral
system.

ACKNOWLEDGEMENTS
We are thankful to the WHO India Country Office, New Delhi for providing
financial support for this study as part of the fellowship to Dr Jigme for the MPH
programme. We also thank the Director of Health Services and the officers of the
TB centres and MCs for rendering all support for this study. We are grateful to
all the patients who were extremely cooperative.

REFERENCES
1 Toman K. Tuberculosis case-finding and chemotherapy: Questions and answers.

Geneva, Switzerland: World Health Organization; 1979.
2 Jochem K, Walley J. Determinants of the tuberculosis burden in populations. In: Porter

JDH, Grange JM (eds). Tuberculosis—An interdisciplinary perspective.
London:Imperial College; 1999:33–48.

3 Government of India. Operational guidelines for tuberculosis control programme:
Revised National Tuberculosis Control Programme. New Delhi:Central TB Division,
Directorate General of Health Services, Nirman Bhavan; 2000.

4 Rajeswari R, Chandrasekaran V, Suhadev M, Sivasubramaniam S, Sudha G, Renu G.
Factors associated with patient and health system delays in the diagnosis of tuberculosis
in South India. Int J Tuberc Lung Dis 2002;6:789–95.

5 Dandona R, Dandona L, Mishra A, Dhingra S, Venkatagopalakrishna K, Chauhan LS.
Utilization of and barriers to public sector tuberculosis services in India. Natl Med J
India 2004;17:292–9.

6 Steen TW, Mazonde GN. Pulmonary tuberculosis in Kweneng District, Botswana:
Delays in diagnosis in 212 smear-positive patients. Int J Tuberc Lung Dis 1998;2:627–
34.

7 Lonnroth K, Thuong LM, Linh PD, Diwan VK. Delay and discontinuity—A survey of
TB patients’ search of a diagnosis in a diversified health care system. Int J Tuberc Lung
Dis 1999;3:992–1000.

8 Long NH, Johansson E, Lonnroth K, Eriksson B, Winkvist A, Diwan VK. Longer
delays in tuberculosis diagnosis among women in Vietnam. Int J Tuberc Lung Dis
1999;3:388–93.

9 Asch S, Leake B, Anderson R, Gelberg L. Why do symptomatic patients delay
obtaining care for tuberculosis? Am J Respir Crit Care Med 1998;157:1244–8.

10 Yamasaki-Nakagawa M, Ozasa K, Yamada N, Osuga K, Shimouchi A, Ishikawa N, et
al. Gender difference in delays to diagnosis and health care seeking behaviour in a rural
area of Nepal. Int J Tuberc Lung Dis 2001;5:24–31.

11 Needham DM, Foster SD, Tomlinson G, Godfrey-Faussett P. Socio-economic, gender
and health services factors affecting diagnostic delay for tuberculosis patients in urban
Zambia. Trop Med Int Health 2001;6:256–9.

12 Wandwalo ER, Morkve O. Knowledge of disease and treatment among tuberculosis
patients in Mwanza, Tanzania. Int J Tuberc Lung Dis 2000;4:1041–6.

13 Brouwer JA, Boeree MJ, Kager P, Varkevisser CM, Harries AD. Traditional healers
and pulmonary tuberculosis in Malawi. Int J Tuberc Lung Dis 1998;2:231–4.

14 Wilkinson D, Gcabashe L, Lurie M. Traditional healers as tuberculosis treatment
supervisors: Precedent and potential. Int J Tuberc Lung Dis 1999;3:838–42.

15 Khatri GR, Frieden TR. Controlling tuberculosis in India. N Engl J Med 2002;347:
1420–5.

16 Registrar General and Census Commissioner, India. Registrar General of India. 2001
Census, Census of India. New Delhi:Office of the Registrar General, India. http://
www.censusindia.net

17 Tsarong TC. Fundamentals of tibetan medicine. Dharamsala:Tibetan Medical Centre;
1981.

18 International Institute for Population Sciences, and ORC Macro. National Family
Health Survey, India 1998–1999 (NFHS-2): Sikkim. Demographic and health
surveys. Mumbai:International Institute for Population Sciences; 2001.

19 Murthy KJ, Frieden TR, Yazdani A, Hreshikesh P. Public–private partnership in
tuberculosis control: Experience in Hyderabad, India. Int J Tuberc Lung Dis
2001;5:354–9.

20 Joseph MR, Porathel S, Eapen CK. Integrating private health care in National
Tuberculosis Programme: Experience from Ernakulam-Kerala. Indian J Tuberculosis
2001;48:17–19.

21 The World Bank. World Development Report 1993: Investing in health. Washington
DC:Oxford University Press, World Bank; 1994

22 Centers for Disease Control and Prevention (CDC). Progress toward tuberculosis
control—India, 2001. MMWR Morb Mortal Wkly Rep 2002;51:229–32.

23 Pronyk RM, Makhubele MB, Hargreaves JR, Tollman SM, Hausler HP. Assessing
health-seeking behaviour among tuberculosis patients in rural South Africa. Int J
Tuberc Lung Dis 2001;5:619–27.

TOBGAY et  al. : TREATMENT DELAYS FOR TUBERCULOSIS IN SIKKIM


